Cysteine-286 as the site of acylation of the Lux-specific fatty acyl-CoA reductase.
The channelling of fatty acids into the fatty aldehyde substrate for the bacterial bioluminescence reaction is catalyzed by a fatty acid reductase multienzyme complex, which channels fatty acids through the thioesterase (LuxD), synthetase (LuxE) and reductase (LuxC) components. Although all three components can be readily acylated in extracts of different luminescent bacteria, this complex has been successfully purified only from Photobacterium phosphoreum and the sites of acylation identified on LuxD and LuxE. To identify the acylation site on LuxC, the nucleotide sequence of P. phosphoreum luxC has been determined and the gene expressed in a mutant Escherichia coli strain. Even in crude extracts, the acylated reductase intermediate as well as acyl-CoA reductase activity could be readily detected, providing the basis for analysis of mutant reductases. Comparison of the amino-acid sequences of LuxC from P. phosphoreum, P. leiognathi and other luminescent bacteria, showed that only three cysteine residues (C171, C279, and C286) were conserved. As a cysteine residue on LuxC has been implicated in fatty acyl transfer, each of the conserved cysteine residues of the P. phosphoreum and P. leiognathi reductases was converted to a serine residue, and the properties of the mutant proteins examined. Only mutation of C286-blocked reductase activity and prevented formation of the acylated reductase intermediate, showing that C286 is the site of acylation on LuxC.